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DETAILED ACTION 


Response to Arguments 


1 . Applicant's arguments filed 01/02/04 have been fully considered but they are not 
persuasive. The Examiner has thoroughly reviewed Applicant's arguments but firmly 
believes that the cited reference reasonably and properly meet the claimed limitation as 
rejected. In summary, the applicant's arguments related to the rejections have three 
aspects. 

(1 ) Applicant's argument - The examiner has failed to establish a prima face 
case of obviousness with respect to claims 1 , 6 and 10 in that the asserted combination. 
Furthermore, the Examiner has not identified any suggestion in the cited patent that the 
teachings of Braun et al. (or Le Roy) could be used to modify the teachings of Hershey 
et al. The Examiner has not explained why the combination would be proper. 

Examiner's response - In rejecting claims under 35 U.S.C, § 103, the 
examiner bears the initial burden of presenting a prima facie case of obviousness. See 
In re Rilckaert, 9 F.3d 1531, 1532, 28 USPQ2d 1955, 1956 (Fed. Cir. 1993) and in re 
Fine, 837 F.2d 1071, 1074, 5 USPQ2d 1596, 1598 (Fed. Cir. 1988). A prima facie case 
of obviousness is established by presenting evidence that the reference teachings 
would appear to have suggested the claimed subject matter to one of ordinary skill in 
the art. See In re Bell, 991 F.2d 781, 783, 26 USPQ2d 1529, 1531 (Fed. Cir. 1993); In 
re Fritch, 972 F.2d 1260, 1266 n.14, 23 USPQ2d 1780, 1783-84 n.14 (Fed. Cir. 1992); 
Uniroyal, Inc. v. Rudkin-Wiley Corp., 837 F.2d 1044, 1051, 5 USPQ2d 1434, 1438 (Fed. 
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Cir. 1988); Ashland Oil, Inc. v. Delta Resins & Refractories Inc. 776 F.2d 281, 293, 227 
USPQ 657, 664 (Fed. Cir. 1985). 

The Examiner points that Hershey et al. discloses a spread spectrum 
communication system which is a Geometric Harmonic Modulation (GHM) system over 
a power line (column 3, lines 1 1-27). The system comprises a differential encoder and 
decoder (column 2, lines 38-60 and column 4, lines 31- 44), wherein the system 
(including encoder and decoder), at least, facilitates identification of transmission errors 
resulting from a time varying function due to transmission through distribution 
transformer (column 1, lines 22-41). The Examiner also asserts that Braun et al., in the 
same field of endeavor, teaches: an exclusive "or" logic unit (2 in figure 5A) having a 
first input for receiving the digital baseband signal (1); a one bit delay unit (4) having an 
input coupled to the output of said exclusive "or" logic unit, said one bit delay unit having 
an output coupled to a second input of said exclusive "or" logic unit; the output (3) of 
said exclusive "or" logic unit providing an encoded digital baseband signal (d k ); said 
encoded digital baseband signal coupled to a modulator (11) so as to modulate spread 
spectrum carrier signal (column 4, lines 4-46 and column 5, lines 35-40). 

The Examiner points out that the DPSK is a conventional method used in the 
GHM system whereby the GHM carrier is inverted or not inverted during a bit duration 
interval according to the binary state of the data so as the GHM receiver need not 
correct for frequency selective phase rotation. The Examiner further relies on the 
benefits of a GHM system with less sensitive to phase distortion introduced by non- 
linear transformers and resulting in a less complex system by selecting DPSK in the 
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GHM system (column 4, lines 40-43, Hershey et al.), to conclude that one of ordinary 
skill in the art would have been motivated to combine the references. 

When an obviousness determination relies on the combination of two or more 
references, there must be some suggestion or motivation to combine the references. 
See In re Rouffet, 149 F.3d 1350, 1355, 47 USPQ2d 1453, 1456 (Fed. Cir. 1998). The 
suggestion to combine may be found in explicit or implicit teachings within the 
references themselves, from the ordinary knowledge of those skilled in the art, or from 
the nature of the problem to be solved. See id. at 1357, 47 USPQ2d at 1458. Moreover, 
as long as some motivation or suggestion to combine the references is provided by the 
prior art taken as a whole, the law does not require that the references be combined for 
the reasons contemplated by the inventor. See In re Dillon, 919 F.2d 688, 693, 16 
USPQ2d 1897, 1901 (Fed. Cir. 1990)(en banc), cert, denied, 500 U.S. 904 (1991) and 
In re Beattie, 974 F.2d 1309, 1312, 24 USPQ2d 1040, 1042 (Fed. Cir. 1992). 

The Hersheys' system has to have differential encoder and decoder in order to 
solve a problem involves voltage transformer, which are inherently inductively coupled 
and thereby introduce non-linear phase shifts in a signal passing through the 
transformer (that is, the transmission errors resulting from a time varying function due to 
transmission through distribution transformer) (column 1, lines 22-41). Braun et al. (or 
Le Roy) specify that the arrangement of the encoder and decoder would reduce the 
harmonic of fundamental frequency on both sides of carrier frequency and eliminate the 
disturbance factor located in the middle of useful-signal spectrum (see column 3, lines 
40-46 and column 4, lines 4-7, Braun et al.). Thus, as stated by the Examiner, the 
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advantages described by Braun et al. would have motivated one of ordinary skilled in 
the art to employ the differential encoder and decoder as taught by Braun et al. (or Le 
Roy) in the system of Hershey et al. 

(2) Applicant's argument - Braun et al. teaches away from the claimed invention 
by using an adder instead of an exclusive "or" logic unit as recited in claims. 

Examiner's response - Adder (2) of Braun et al. is a modulo-2 addition. One 
of ordinary skilled in the art would understand that the modulo-2 addition is equivalent to 
an exclusive-"or" operation (see the attached pages of a textbook). 

(3) Applicant's argument - "it is not appear that the Examiner is correct with 
respect to his citation of Hershey et al. regarding "identification of transmission error." 

Examinees response - First, Hershey et al. teaches that a problem to be 
solved involves voltage transformer, which are inherently inductively coupled and 
thereby introduce non-linear phase shifts in a signal passing through the transformer 
(column 1 , lines 22-41). The examiner recognized that the identifying the phase shift 
here is identifying transmission errors resulting from a time varying function due to 
transmission through distribution transformer. Second, the differential encoder and 
decoder having the same arrangement as the application should be facilitate 
identification of transmission errors resulting from a time varying function due to 
transmission through distribution transformer, such as taught by Braun et al. 
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Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1 and 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hershey et al. (US 5,844,949) in view of Braun et al. (US 4,799,238). 

As shown in figures 1-3, Hershey et al. discloses a spread spectrum 
communication system, which is a Geometric Harmonic Modulation (GHM) system over 
a power line (column 3, lines 1 1-27). The system comprises a differential encoder and 
decoder (column 2, lines 38-60 and column 4, lines 31- 44), wherein the system 
(including encoder and decoder), at least, facilitates identification of transmission errors 
resulting from a time varying function due to transmission through distribution 
transformer (column 1, lines 22-41). 

Although Hershey et al. discloses the differential encoder and decoder, they do 
not teach the encoder or decoder in detail, that is, Hershey et al. does not disclose the 
encoder comprising an exclusive "or" logic unit, a one bit delay unit and said encoded 
digital baseband signal coupled to a modulator. 

Braun et al., in the same field of endeavor, teaches: 

(1) regarding claims 1 and 6: 
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an exclusive "or 11 logic unit (2 in figure 5A) having a first input for receiving the 
digital baseband signal (1); 

a one bit delay unit (4) having an input coupled to the output of said exclusive 
"or" logic unit, said one bit delay unit having an output coupled to a second input of said 
exclusive "or" logic unit; 

the output (3) of said exclusive "or" logic unit providing an encoded digital 
baseband signal (d k ); 

said encoded digital baseband signal coupled to a modulator (1 1) so as to 
modulate spread spectrum carrier signal (column 4, lines 4-46 and column 5, lines 35- 
40). 

(2) regarding claim 7: 

further comprising the step of utilizing the encoded digital baseband output to 
modulate a spread spectrum carrier signal (column 5, lines 35-40). 

(3) regarding claim 8: 

wherein the output of said "or" unit is delayed for one bit period (column 1 , lines 
65-68 ). 

One skilled in the art would have clearly recognized that the DPSK is a 
conventional method used in the GHM system whereby the GHM carrier is inverted or 
not inverted during a bit duration interval according to the binary state of the data so as 
the GHM receiver need not correct for frequency selective phase rotation. It would be 
desirable to have a GHM system with less sensitive to phase distortion introduced by 
non-linear transformers and resulting in a less complex system by selecting DPSK in 
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the GHM system (column 4, lines 40-43, Hershey et al.). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to incorporate 
DPSK coding scheme of Braun et al. in the GHM system in order to allow the receiver 
need not correct for frequency selective phase rotation. In so doing, the GHM system is 
less sensitive to phase distortion introduced by non-linear transformers and resulting in 
a less complex system. 

4. Claims 3-5 and 9-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hershey et al. (US 5,844,949) in view of Le Roy (US 5,822,363). 

As shown in figures 1-3, Hershey et al. discloses a spread spectrum 
communication system which is a Geometric Harmonic Modulation (GHM) system over 
a power line (column 3, lines 1 1-27). The system comprises a differential encoder and 
decoder (column 2, lines 38-60 and column 4, lines 31- 44), wherein the system 
(including encoder and decoder), at least, facilitates identification of transmission errors 
resulting from a time varying function due to transmission through distribution 
transformer (column 1 , lines 22-41 ). Furthermore, Hershey et al. discloses the input of 
the decoder (33 in figure 3) coupled to the output geometric harmonic modulation 
Fourier transform unit. 

Although Hershey et al. discloses the differential encoder and decoder, they do 
not teach the encoder or decoder in detail, that is, Hershey et al. does not disclose the 
decoder comprising a one bit delay unit, a multiplier, a summer and a logic level as 
recited in claims 3, 4 and 10. 
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Le Roy , in the same field of endeavor, teaches: 

(1) regarding claims 3 and 10: 

a one bit delay unit (22) having an input coupled to a filter ( 20) (column 2, lines 
19-23 and lines 58-64); 

a multiplier (24) having a first input coupled to the output of the filter, and a 
second input coupled to the output of said one bit delay unit; 

a summer (26) coupled to the output of said multiplier (24); 

a logic level (28) determiner coupled to the output of said multiplier said logic 
level determiner to provide a decoded digital baseband signal. 

(2) regarding claim 4: 
an encoder having: 

an exclusive "or" logic unit (12) having a first input for receiving said digital 
baseband signal (b k ); 

a one bit delay unit (14) having an input coupled to the output of said exclusive 
"or" logic unit, said one bit delay unit having an output coupled to a second input of said 
exclusive "or" logic unit; 

the output of said exclusive "or" logic unit providing an encoded digital baseband 
signal (d k ); 

said encoded digital baseband signal coupled to a modulator (18) so as to 
modulate spread spectrum carrier signal (column 2, line 53-column 6, line 21 and 
column 7, lines 30-59). 

a decoder having: 
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a one bit delay unit (22) having an input coupled to a filter ( 20); 

a multiplier (24) having a first input coupled to the output of the filter, and a 
second input coupled to the output of said one bit delay unit; 

a summer (26) coupled to the output of said multiplier (24); 

a logic level (28) determiner coupled to the output of said multiplier said logic 
level determiner to provide a decoded digital baseband signal. 

One skilled in the art would have clearly recognized that the DPSK is a 
conventional method used in the GHM system whereby the GHM carrier is inverted or 
not inverted during a bit duration interval according to the binary state of the data so as 
the GHM receiver need not correct for frequency selective phase rotation. It would be 
desirable to have a GHM system with less sensitive to phase distortion introduced by 
non-linear transformers and resulting in a less complex system by selecting DPSK in 
the GHM system (column 4, lines 40-43, Hershey et al.). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to incorporate 
DPSK coding and decoding schemes of La Roy in the GHM system in order to allow the 
receiver need not correct for frequency selective phase rotation. In so doing, the GHM 
system is less sensitive to phase distortion introduced by non-linear transformers and 
resulting in a less complex system. 

(4) regarding claims 5 and 9: 

wherein the modulated spread spectrum carrier is coupled a power line (column 
1, lines 5-8). 

(5) regarding claim 1 1 : 
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it is inherent in the DPSK encoder that the logic circuit 28 is declaring a logical 
zero when said product is greater than or equal to zero, and otherwise declaring a 
logical one. 

Conclusion 

5. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shuwang Liu whose telephone number is (703) 308- 
9556. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin, can be reached at (703) 305-4714. 
Any response to this action should be mailed to: 


"Application/Control Number: 09/347,560 
Art Unit: 2634 


Page 12 


Commissioner of Patents and Trademarks 


Washington, D.C. 20231 


or faxed to: 


(703) 872-9306 (for Technology Center 2600 only) 


Hand-delivered responses should be brought to Crystal Park II, 2121 Crystal Drive, Arlington, VA, 
Sixth Floor (Receptionist). 

Any inquiry of a general nature or relating to the status of this application or proceeding should be 
directed to the Technology Center 2600 Customer Service Office whose telephone number is (703) 
306-0377. 



Shuwang Liu 
Primary Examiner 
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Example 2.6 Duobinary Coding and Decoding 

Use Eauation (2 83) to demonstrate duobinary coding and decoding for the following 
"equence S«0 0 10 11 0. Consider the first bit of the sequence to be a startup 
digit, not part of the data. 
Solution 

Binary digit sequence {x k }: 
Bipolar amplitudes {x k }: 
Coding rule: y k = x k + x k - } : 


0 
-1 


0 1 
-1+1 
-2 0 


0 
-1 
0 


1 

+ 1 
0 


1 0 
+ 1 -1 

2 0 


2, decide that x k = + 1 (or binary one) 
-2, decide that x k = - 1 (or binary zero). 
0, decide opposite of the previous decision. 


Decoding decision rule: If $k - 
\fy k = 
\fy k = 

Decoded bipolar sequence {x k }: 
Decoded binary sequence {x k }: 

The decision rule simply implements the subtraction of each , dc « sion /™" 

I On^ of this detection technique is that once an error is made, it tends 

y £S!^^^ f - ther ^ since present d t cisions 6ep 7-oZr r 

lions A means of avoiding this error propagation is known as preceding. 


-1 
0 


+ 1 

1. 


-1 
0 


+ 1 
1 


+ 1 
1 


-1 

0 


2.12.3 Precoding 

Preceding is accomplished by first differentially encoding the {x k } binary sequence 
into a new {w k } binary sequence as follows: 

Wk = x k ®w k -i (2 - 84) 
where the symbol © represents modulo-2 addition (equivalent to the logical ex- 
tTve^r operation) of the binary digits. The rules of modulo-2 add.tion are as 
follows: 

0 © 0 = 0 
0 © 1 = 1 
1©0=1 
10 1=0 

The { W „\ binary sequence is then converted to a bipolar pulse sequence, and the 
loding operat on proceeds in the same way as it did in Example 2.6. However 
wkh decoding the detection process is quite different from the detection of 
"laTduob nary, as shown below in Example 2.7^ The precodmi ; mode, is 
shwn in Figure 2.39; in this figure it is implicit that the modulo-2 addibon pro- 
ducr e he preceded {w k } sequence is performed on the binary digits, while the 
digitaf fflteriS producing' the {>'*} sequence is performed on the b.polar pulses. 

108 Formatting and Baseband Transmission Chap. 2 


Ideal 
rectangular 
filter 


Modulo-2 
adder 


Digital 
filter 



Sampler 
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t= kT 
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Figure 2.39 Precoded duobinary signaling. 


Example 2.7 Duobinary Precoding 

Illustrate the duobinary coding and decoding rules when using the differential pre- 
coding of Equation (2.84). Assume the same {jc*} sequence as that given in Example 
2.6. 

Solution 

Binary digit sequence {x k }: 0 0 10 1 10 

Precoded sequence w k = jc* © w k ^ : : 0 0 1 10 1 1 

Bipolar sequence {w k }: -\ _ i +i +i _i +1 +1 

Coding rule: y k — w k + vv^-i: -2 0+2 0 0+2 


Decoding decision rule: If y k = ±2, decide that x k = binary zero. 

If 9k = 0, decide that x k = binary one. 

Decoded binary sequence {x k }: 0 10 110 

The differential precoding enables us to decode the {y k } sequence by making 
a decision on each received sample singly, without resorting to prior decisions which 
could be in error. The major advantage is that in the event of a digit error due to 
noise, such an error does not propagate to other digits. Notice that the first bit in 
the differentially precoded binary sequence {w k } is an arbitrary choice. If the startup 
bit in {w k } had been chosen to be a binary one instead of a binary zero, the decoded 
result would have been the same. 


2.12.4 Duobinary Equivalent Transfer Function 

In Section 2.12.1 we described the duobinary transfer function as a digital filter 
incorporating a one-digit delay, followed by an ideal rectangular transfer function. 
Let us now examine an equivalent model. The Fourier transform of a delay can 
be described as e _y2lT/r (see Section A.3.1); therefore, the input digital filter of 
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